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ABSTRACT 



A microcellular portable telephone displays one's location, 
data on the location of the base station and, a data table 
showing the interrelation between the base station identifier 
code and base station location data. Pressing a specified 
operating key converts the base station identifier code con- 
nected to the portable telephone into data on the location of 
the base station by referring to the data table. The location 
of the base station is shown on the display device by means 
of the converted data. 

9 Claims, 4 Drawing Sheets 
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PORTABLE TELEPHONE WITH CURRENT business using PHS, and the following 33 bits indicate the 

LOCATION DISPLAY AND NETWORK outdoor public telephone extension identifier code for speci- 

THEREOF tying the base station. 

This outdoor public telephone extension identifier is com- 

BACKGROUND OF THE INVENTION 5 pr ised of a total call-up area number for specifying the 

This invention relates to a portable telephone. position registration areas Al, A2 and so on, and an exten- 

t 11 i 4 ui * i u ~.~u tu- s i° n identifier code for specifying the radio zone according 

In a microcellular portable telephone system such as the ... ■ * *• 

tiito /n i tt j u e * \ u- u • t a- to the position registration area. 

PHS (Personal Handyphone System) which is one of radio * 

communication standards of Japan, a large overall calling 10 ^ terminal 1 therefore knows the individual base station 

area can be structured by arranging a plurality of small t0 which it is to be or has been connected, 

calling areas (cells). In the United States of America, PCS SUMMARY OF THE INVENTION 
(Personal Communication System) has been used as the 

similar system. This invention is intended to render microcellular type 

More specifically, as for instance in FIG. 6, a calling area 15 portable telephone systems configured as described above 

also referred to as a radio zone Zll, is comprised of a base with additional value not previously available in the terminal 

station CS11, and the radio zones Z12 through Z1N are 1- 

respectively comprised of the base stations CS12 to CS1N. In other words, by utilizing the facts following: 

In this case, the radius of zones Z12 through Z1N varies ^ radio zones Z11 through Z1N, Z21 through Z2M, 

according to factors such as the surrounding conditions. 2 o and so on is generally a microcell with a radius of as small 

However, this radius is generally, for example, about 100 ^ for example, about 100 meters and, 

meters and a maximum of about 400 meters. (2) ^ x ^ i(kndfy an m by ^ ^ 

The radio zones Zll through Z1N are fundamentally m other words by means of tne individual radio zone, the 

established in proximity to each other and these zones Zll ob j ect of the invention is therefore to arrange for the 

through Z1N comprise the calling area also referred to as a 25 tennm al 1 user to be able to easily know his own location, 

position registration area Al. Tq accomplish the purpose of the inveDtion> in a micro . 

Further, the radio zones Z21 through Z2M are comprised cellular telecommunication system comprising a portable 
of the base stations CS21 through CS2M, and the position telephone having a display and base stations in which the 
registration area A2 is comprised of these zones Z21 through location of the portable telephone is monitored by a data 
Z2M. Hereafter a plurality of position registration areas (not 30 base station thr0 ugh a base station while the portable tele- 
shown in the drawing) are comprised in the same way. In this phone ^ tne area of the 5ase stat i on , and the base 
case, the position registration areas are generally located in station identifier code is recognized by the portable tele- 
proximity to each other to comprise a larger calling area phone wherein 

overall. Though not shown in the drawing, the base stations ,, . U1 . . , , . . . f ,. f , 

, , ^-.^r . , ^M XT j -iz the portable telephone deterrrunes information lor snow- 

CS11 through CS1N, CS21 through CS2N, and so on are 3b . y , ttU . ... 

.. , , . 6 it. • i_- • * < * . mg the identifier code of the base station corresponding 

hnked to city telephone switching equipment and the data . * . .. . , - , ... , ? ,. & 

i f to the location data of the base station and the location 

base station (PHS control station). , . c , , . . , . . , 

v 7 ^ data or the base station corresponding to the received 

As shown for instance in the position (1) of FIG. 6, when identifier code of the base station, and displays the 

the PHS terminal 1 is within the zone Zll and the power is bcation on ^ ^ u based Qn the determined loca . 

turned on, the terminal 1 sends a position registration request ^ Qn data 

to the base station CS11, and the data base station registers Jn a microcellular telecommunication system comprising 
the information that the termmal 1 is in the zone Zll. The a portable telephone having a display and an operation key 
terminal 1 is also notified from the base station CS11 with for communicating to the base station and base stations in 
an identifier code CS-ID of the base station CS11. ^ which the location 0 f the portable telephone is monitored by 
However, as shown in the position © of FIG. 6, with a data base station through a base station while the portable 
power on at the terminal 1, when the terminal 1 moves from telephone is within the area of the base station, and the base 
the zone Zll to zone Z12, an adjacent zone in the same station identifier code is recognized by the portable tele- 
position registration area Al, the terminal 1 is this time phone wherein; 

notified from the base station CS12 with an identifier code 5Q the data base ' station to the basc statioD has data for 

CS-ID of the base station CS12. showing the interrelation between the location of the 

Further, as shown in the position © of FIG. 6, with power base station and the base station identifier code and, so 

on at the terminal 1, if the terminal 1 moves from zone Zll that when the operation key is used with the result that 

to Z21 and into another position registration area A2, this me portable telephone is communicated to the base 

time the terminal 1 makes a position registration request to 5S station, the location data of the base station is generated 

base station CS21. The information that the terminal 1 is in correspondingly from the base station identifier code 

the zone Z21 is registered in the data base station. The base which station is communicating to the portable 

station CS21 sends an identifier code CS-ID to the terminal telephone, the portable telephone receives the location 

1 from the base station CS21. data, and the address is displayed on the display based 

In this way, even if the position of the terminal 1 changes, 60 on the received data showing the address of the base 

its position can be monitored by the data base stations by station. 

means of the individual position registration areas. The Accordingly, one's location is shown on the terminal 

terminal 1 is of course, able to therefore send out messages display when the specified operation key is pressed. 



and also to receive messages. 

FIG. 5 shows the format for the identifier code CS-ID sent 65 



BRIEF DESCRIPTION OF THE DRAWINGS 



from a base station to the terminal 1. The first nine bits of the FIG. 1 is a system block diagram showing one configu- 

identifier code CS-ID indicate the identifier code of the ration of the invention. 
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FIG. 2 shows one configuration of the data table. formed in the same way as with a typical PHS terminal. Also 

FIG. 3 is a sample of the display. 35 described previously, when the terminal 1 is inside a valid 
FIG. 4 is block diagram showing another configuration of ra *° z ° nc >. an ide ° dfier ^ CS ' lD mat corresponds to this 

this invention " " 10 zone 115 station and stored inside the 

iL r 5 RAM 23 so that this base station can be identified. 
FIG. 5 is a drawing showing the signal format. 

FIG. 6 is a drawing illustrating the operation of this , * L when * e ***** *«* bo ™ \^ ^operation keysKl 

invention to KK is used while the terminal 1 is for instance in standby 

receive, the outdoor public telephone extension identifier ID 

DETAILED DESCRIPTION OF THE code is extracted from the identifier codes CS-ID stored in 

PREFERRED EMBODIMENTS 10 me RAM 23 - Bv referring to the data table DTBL, this 

_ . „ _ , . outdoor public telephone extension identifier ID code is then 

Reference number 1 in FIG. 1 shows a PHS terminal. This t0 character data displaying the address of the 

terminal 1 is comprised of an audio signal circuit 10 for baS6 sUtioD matchi ^ identifiercode . ^ character data 

telephone calls and a microcomputer 20 for system control. ^ obtained fc suppUed tQ the controller 33 

This audio signal circuit 10 has a transceiver antenna 11, 15 as shown for c le ^ te LCD 34 ^ FIG 

a transceiver circuit 12, a baseband processor circuit Ua 3 , rQW of characteis j, ^ , d ^ M nds t0 the 

telephone receiver 14 and a telephone microphone 15 The character daU s ]ie(J (0 33 In ^ 

baseband processor arcmt 13 performs transmit signal pro- the base station ^ d (o the radio zone where the 

™ g ™ ch ^ D/A conversion and tune axis compression termina , j ^ k ^ ^ di la ^ ^ stated 

CPPI) of the audio signal from the telephone microphone 15. 20 iousl ^ ^ cas6 the ^ of thc radio rone ; for 

The audio signal thus processed, is supplied to the trans- fc a ^ rf about 10Q 
ceiver circuit 12 and changed to a high frequency signal. 

This signal is transmitted to the base station from the Accordmgly, the J holder of the terminal 1 will be within a 

antenna 11 radius of about 100 meters of the address shown on the 

r- i- ■ 1 r *u u oc display on the LCD 34. Restated, the location of the holder 

The high frequency signal from the base station is 25 r ' ' 

. j, 6 ., n . « • 1 ■ a _r j of the termmal 1 will be displayed withm an error range of 

received by the antenna 11, signal processing is A performed . . x . t. \. c b , 

• u u j ' ^. f. ^ & , r about 100 meters. Incidentally, the error range of a general 

ui the baseband processor circuit 13 complementing the _ roc ... , . u * ™ * 

j . • 1t . . , r 4 *t purpose GPS navigational receiver is about 30 meters, 

processing during signal transmission, to restore the other r & 

party's audio signal, and this audio signal is then supplied to Mso at mis as . shown 111 1710 3 > ^ RF receive level 

the telephone receiver 14 ° 30 ^ om ^ e ^ ,ase sta ^ on ^ displayed so that the terminal user 

■p. ,i j . jj* ^ **uu *«• c ^ n know his approximate distance from the base station 

Further, data needed for connection to the base station is , , n J y . , . . 4t _ , t , 

j / j 4l _ . . . . . * -in based on the RF receive level, in other words the approxi- 

accessed between the base station and the microcomputer 20 , j . . r ,, ' , , 

. r *u * • ■ * .« * * j mate distance from the address shown on the display, 

by way of the transceiver circuit 12 and the baseband y 3 

processor 13 The terminal 1 user can thus know his current address by 

The microcomputer 20 contains a CPU 21, a ROM 22 in 35 ^^.'ne base station identifier code CS-ID provided by 

which are written various subroutines, a work area RAM 23 the termmal ?» * ™ c *"f * ' he _f ame *J a ^ Ph ' S 

and a data ROM 24. These memories 22 through 24 are ! ermmal exce P l for , R0M 24 for data table ' 50 the 

connected to the CPU 21 by way of the system bus 29. increase m cost is small. 

In this case, the ROM 24 has for example, as shown in „ , A ^ T advantage is that since the terminal 1 used for 

FIG. 2, character data showing the base station site (address) telephone calls also reveals one s current location, there is 

and a data table DTBL showing the interrelation of the no necd t0 also P ossess de£ " cated equipment such as a GPS 

outdoor public telephone extension identifier ID code CS-ID navigation receiver. 

assigned to the base station. If character data showing the The business utilizing this invention will have the advan- 

base station site, and the public telephone extension ID 4J tage of not needing to add or modify any special hardware 

codes together comprise a set requiring a size of 200 bits, or software to their present system. 

then about 40,000 base stations are needed to cover Tokyo The above described a data table DTBL that was incor- 

area in Japan, so the ROM 24 should have a capacity of 1 porated into the terminal 1 however as shown in FIG. 4, can 

Mbyte. be accessed from the terminal 1 while located in an external 

The ports 25 and 26 as well as the interface circuit 27 are 50 location. More specifically, the base stations CS11 through 

connected to the system bus 29. The transceiver circuit 12 is CS1N, and CS21 through CS2M and so on are connected to 

controlled by way of the port 25 and data is accessed by way tne network 2 and though not shown in the drawing, other 

of the baseband processor 13 and the port 26. The various networks and telephone equipment are connected to this 

operation keys Kl through K7 such as the call key and the network 2. 

dial keys are connected to the interface circuit 27. 5S In the case of FIG. 4, the host station (computer) is 

The ringer 32 is connected to the bus 29 by way of the connected to the network 2 for use as a database and the data 

drive circuit 31, and the display device, for instance LCD 34 table DTBL is provided in this host station 3. The host 

is connected to the bus 29 by way of the display controller station 3 is assigned a particular telephone number (line 

33. When data is supplied to this data controller 33, this data number). The ROM 24 and the data table DTBL are pro- 
is written into the internal memory (not shown in drawing) 60 vided in the terminal 1. 

of the controller 33, read out at specified periods. This read Therefore, in this type of structure when a transmission 

out data is converted to display data and supplied to the LCD (telephone call is made) is sent to the host station 3 from the 

34. This LCD 34 then displays characters (including num- terminal 1, this call serves to connect the terminal 1 to the 
bers and symbols) corresponding to the data supplied from host station 3 by way of the base station and the network 2. 
the controller 33. 65 When this call connection is made, the identifier code CS-ID 

This kind of configuration allows functions such as of the outdoor public telephone extension identifier ID code 

transmit, receive and calling on the terminal 1, to be per- of the base station to which the terminal 1 is currently 
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connected is extracted from the RAM 23. This code is then 
sent to the host station 23 by way of the base station and the 
network 2. 

The host station 3 then checks the outdoor public tele- 
phone extension identifier ID code against the data table 
DTBL. The address of the base station corresponding to this 
code is converted to character (letter) data and then sent to 
the terminal 1 by way of the network 2 and the base station. 

The character (letter) data showing the outdoor public 
telephone extension identifier ID code and the base station 
address can then be sent by a low speed accessory control 
channel (data rate 3.2 kbps). 

Therefore, as shown for instance in FIG. 3, a row of 
characters matching the character data supplied from the 
controller 33, is shown on the LCD 34. In other words, the 
address of the base station assigned to the radio zone where 
the terminal user is located, is shown on the display. The 
location of the user therefore is displayed on the terminal 1 
within an error range of 100 meters. 

In the case of FIG. 4, since the digital table DTBL is 
located outside of the terminal 1, the hardware for terminal 
1 is the same as for a conventional terminal which means 
almost no rise in cost. Further since the data table DTBL is 
provided in the host station 3, storing large quantities of data 
is no problem. For instance data can be provided covering 
the entire state. Providing the data table in the host station 
3 also allows data to be easily changed and the terminal 1 
can obtain the latest data. 

In the above description, the ROM 24 of terminal 1 can 
be freely detached just like a PC card and the contents of the 
data table DTBL of the ROM 24 can be set with data on a 
county by county basis. 

A map can also be displayed using graphic data (map 
data) prepared on the data table DTBL of ROM 24 or the 
host station 3. For instance, a map in a range of 300 mx300 
m can be displayed on LCD 34 and the corresponding base 
station can be positioned for display at the center of this 
map. When sending graphic data of the map to the terminal 
1 from the host station 3, a high speed accessory channel (for 
example, data rate 32 kbps) can be utilized and specified 
sections can be enlarged on the display. 

Services besides map information, such as a guide to 
facilities near the base station like shopping, restaurants, 
lodgings can be provided. 

When displaying maps on the LCD 34, the display range 
(scale) can be changed according to the strength of the RF 
signal received from the host station. When this RF signal is 
strong an enlarged display can be shown because the base 
station is nearby. When this RF signal is weak, the map 
display could be reduced since the base station is far away. 

What is claimed is: 

1. A microcellular telecommunication system comprising 
a portable telephone having a display and base stations in 
which a location of said portable telephone is monitored by 
a data base station through a base station while said portable 
telephone is within the area of said base station, and a base 
station identifier code is recognized by said portable 
telephone, wherein 

said portable telephone includes: 

means for receiving an RF signal including the base 
station identifier code transmitted from the base station; 

means for determining information for showing said base 
station identifier code corresponding to location data of 
said base station and location data of the base station 
corresponding to said received base station identifier 
code; and 
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means for displaying words corresponding to said loca- 
tion on the display based on determined location data 
from said means for determining and for displaying 
adjacent said words a level of the received RF signal so 
that a user of the portable telephone can know his 
approximate distance from the base station transmitting 
the RF signal. 

2. The portable telephone as claimed in claim 1, further 
10 comprising a specified operation key and the location of the 

base station corresponding to the base station identifier code 
is displayed on the display in response to a key operation of 
the specified operation key. 

3. The portable telephone as claimed in claim 1, further 
15 comprising an internal memory of said portable telephone, 

wherein a relation between the base station identifier code 
and location data is written in the internal memory of said 
portable telephone. 
20 4. The portable telephone as claimed in claim 3, further 
comprising mounting means whereby said internal memory 
is freely detachable. 

5. The portable telephone as claimed in claim 3, wherein 
data for indicating said location data are character codes 

25 indicating an address, and said address is shown as a row of 
characters on said display. 

6. A microcellular telecommunication system comprising 
a portable telephone having a display and base stations in 

30 which a location of said portable telephone is monitored by 
a data base station through a base station while said portable 
telephone is within the area of said base station, and a base 
station identifier code is recognized by said portable 
telephone, wherein 
35 said portable telephone includes: 

means for receiving an RF signal including the base 
station identifier code transmitted from the base station; 
means for determining information for showing said base 
40 station identifier code corresponding to location data of 
said base station and location data of the base station 
corresponding to said received base station identifier 
code; and 

45 means for displaying said location on the display based on 
determined location data from said means for deter- 
mining and for displaying a level of the received RF 
signal so that a user of the portable telephone can know 
his approximate distance from the base station trans- 

50 mitting the RF signal, wherein data for said location are 
a location map, and said location map is displayed on 
said display. 

7. A microcellular telecommunication system comprising 
a portable telephone having a display and an operation key 

55 for communicating to a base station included in a plurality 
of base stations connected to a host station in which the 
location of said portable telephone is monitored by the host 
station through one of said plurality of base stations while 
said portable telephone is within an area of said one of said 
plurality of base stations, and a base station identifier code 
is recognized by said portable telephone, wherein 
said host station finked to said base station includes means 
for storing a data table for showing an interrelation 
65 between a location of said base station and said base 
station identifier code, whereby said digital data table is 
located outside of said portable telephone, so that when 
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an operation key is used to cause said portable tele- 
phone to communicate with said base station corre- 
sponding Location data of said base station is generated 
from data table in said host station using said base 
station identifier code of said base station that is 5 
communicating with said portable telephone, wherein 
said portable telephone receives the location data and 
said locating data is displayed on the display based on 
received data showing an address of said base station. 
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8. The telecommunication system as claimed in claim 7, 
wherein data for indicating said location data are character 
codes indicating an address, and said address is shown as a 
row of characters on said display. 

9. The telecommunication system as claimed in claim 7, 
wherein data for said location are a location map, and said 
location is displayed on said display. 

***** 
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